Distribution of the Aplysia cardioexcitatory peptide, NdWFamide, in the central and peripheral nervous systems of Aplysia.
NdWFamide is an Aplysia cardioexcitatory tri-peptide containing D-tryptophan. To investigate the roles of this peptide, we examined the immunohistochemical distribution of NdWFamide-positive neurons in Aplysia tissues. All the ganglia of the central nervous system (CNS) contained NdWFamide-positive neurons. In particular, two left upper quadrant cells in the abdominal ganglion, and the anterior cells in the pleural ganglion showed extensive positive signals. NdWFamide-positive processes were observed in peripheral tissues, such as those of the cardio-vascular system, digestive tract, and sex-accessory organs, and in the connectives or neuropils in the CNS. NdWFamide-positive neurons were abundant in peripheral plexuses, such as the stomatogastric ring. To examine the NdWFamide contents of tissues, we fractionated peptidic extracts from the respective tissues by reversed-phase high-pressure liquid chromatography and then assayed the fractions by competitive enzyme-linked immunosorbent assay. A fraction corresponding to the retention time of synthetic NdWFamide contained the most immunoreactivity, indicating that the tissues contained NdWFamide. The prevalence of the NdWFamide content was roughly in the order: abdominal ganglion >heart >gill >blood vessels >digestive tract. In most of the tissues containing NdWFamide-positive nerves, NdWFamide modulated the motile activities of the tissues. Thus, NdWFamide seems to be a versatile neurotransmitter/modulator of Aplysia and probably regulates the physiological activities of this animal.